Renoprotective mechanisms of chlorogenic acid in cisplatin-induced kidney injury.
The aim of this study was to investigate the renoprotective activity of chlorogenic acid (CA) in a murine model of cisplatin (CP)-induced kidney injury. Male BALB/cN mice were gavaged daily with CA at 3, 10 and 30mg/kg for two successive days, 48h after intraperitoneal injection of CP (13mg/kg). On the fifth day, serum creatinine and blood urea nitrogen (BUN) levels were significantly increased in CP-intoxicated mice, which was recovered by CA. Renal oxidative stress, evidenced by increased 4-hydroxynonenal (4-HNE) expression, was significantly reduced with CA. Simultaneously, the overexpression of heme oxygenase 1 (HO-1) and cytochrome P450 E1 (CYP2E1) was attenuated. The inhibition of inflammatory response by CA was achieved through the reduction of tumor necrosis factor-α (TNF-α) and cyclooxygenase-2 (COX-2) expression. Additionally, CA significantly suppressed p53, Bax active caspase-3, cyclin D1 and microtubule-associated protein 1 light chain 3 isoform B (LC3B) expression, suggesting the inhibition of both apoptosis and autophagy. The expression of multidrug resistance-associated proteins (Mrp1 and Mrp2) increased and organic cation transporter 2 (Oct2) decreased by CP, protecting the kidneys from nephrotoxicity by reducing the burden of tubular cells. CA dose-dependently restored Mrp1, Mrp2 and Oct2 expression. The recovery of kidney tissue form CP injury was accompanied by increased proliferating nuclear cell antigen (PCNA) expression. The results of this study suggest that CA attenuates CP-induced kidney injury through suppression of oxidative stress, inflammation, apoptosis and autophagy, with the improvement in kidney regeneration.